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Abstract of JP2003100714 

PROBLEM TO BE SOLVED: To identify a 
position where an abnormal discharge is 
generated by efficiently conducting an 
ultrasonic sound to ultrasonic detectors when 
the abnormal discharge is generated on a 
wafer, and to seal in vacuum a through-hole 
for propagating ultrasonic sound in the wall of 
a processing chamber for an ultrasonic probe 
so that the through -hole is isolated in sound 
propagation. 

SOLUTION: Three or more ultrasonic probes 
made of an insulator such as quartz or the like 
having close acoustic impedance to structures 
arranged in the periphery of a wafer, e.g. a 
focus ring or a susceptor, are acoustically 
connected to the structures in the outer 
periphery of the substrate mounting part. An 
ultrasonic sound generated on the wafer 
surface by an abnormal discharge is 
conducted to exterior ultrasonic sound 
detectors, and by seeking a difference 
between the arrival time of the ultrasonic 
sound detected by each ultrasonic sound 
detector, the position of the abnormal 
discharge generated on the wafer surface can 
be identified. Each ultrasonic probe is 
interconnected to an ultrasonic sound detector 
arranged outside the process chamber, and 
the through-hole in which each ultrasonic 
probe penetrates in the process chamber is 
sealed in vacuum by pressurizing a sealing 
member for acoustic Isolation. 
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[00 0 1] 
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[ 0 0 0 8 ] i c 1 im^^mkia^comtii^M^z 

co^ ( 2 ) T'^-ti:^. 
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iZ) 

[0010] ■^%^t>\tmmi>zAmmL<r>m'um§i 

5t (2) Sr»t:LTM^:ft«{iiMA^^^icfllcoM^ 
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[00 13] 
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[00321 T0{i:ia^»BiaiS5<0V>'^ix*»*<ja#iS$- 
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VX T l— (D 2 
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I. , \- 1 . -y 2 (4^5 RiOHffiff^^ycfilJ 

Dl^Vx.' + y.' + h" 
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c tx^commmm^-^ti^'tiD i ~d 3 . mmm<^'ms. 
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^^mmta^x-im Ltzmmmmij^ms-Ltzmmn . m 
^mMmii^i^mf'mw/&mtii^tx'<Dimt . mmtm 

i-^cr,x\ }x<r>:fjm^ ( 3 . 1 ) ~ ( 3 . 2 ) a^mjE-r 
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Dl) =0 (3.2) 

Ht' (q. 0, 0) (r>{mf,zhhb-th. tgw&ra- 
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( X . y ) ^ « mnwixmmcop 1 1 
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^zmwmHm^hm.^mh<r>mmD ui. wmmx- 
(4.1) T**^. S^JS:mM**'^j:^N±i^p 
3 t:ffia-r ^*^{ 4 , \m^hmm&mrfmmM.<7i s 

iO/::a6®ttL. <^;:cOi^ (4.2) x-^ibc^ixi,, 
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(4; 1) 



+V (X- xj' t (y-yj^ + (H-h)' (4.2) 
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[0041] m.m.^n.ti^^ (4. 1),5^:(4.2)0 J3^iiSI±T-'^xys-±C0{SBP 2i05'l-{i3&\ l*Hl<7)ffi 
i:'^4>*-T'*a6^;«)»{4. ^^JS[«l!S*«ia*i^O. S^t WlzX-oX^t^, WLA. S (x„. y,, z„) (/c/>: 
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z„ = h) i:'>x>'N-±O.'irfc(03c*5r (x, y, 
z) (^^/iL, z=H) x„/x = y„/y = 

q) 2 + y2= (q - 1 ) 2<0±tCfcSOr, »:<0^ 

(5) x-m^tii,, 

[0042] 

(x-i)='+y^ = (q-lf (5) 

[0043]5t(4. 2) ■C'5R46^>iX^*^ggSi{i5t 

( 5 ) cofti^;f,>^>ii^jsro-7 i 2 amcomm m 
(b) tfo>s7^>'^^ffii^) T-ib-i.. immrx=t-rcr>m 

^b^lff (1=0) cot^it^ Mimmit^ (4. 1) CO 

[0044] fl!j«0i@#jS7*o-ri 3B, 13C^<7)« 

®SEi!iD2. D3 D 1- 

D3{i'>x>'N— ±<^2iJ:7C¥a±OJffi^ (x, y)<7)^ 

IS (**n4) t \.xm.-^^(r>x\ -fs^ ( 3 . 1 ) ~ 

(3. 2){ix. yi:mLt-^h2^cr>:}j1S^t^j: 

J:-:>T. 2o<0:^^5^ ( 3. 1 ) . (3.2);&»^> 
M^JSf^l^^iiScO^S ( X , y ) ^ , 

[0045] ■nm^<mxm^^»>^mMmm.i>zi,t. - 

n(:>iXh=.a.-Vym:m^^X2':>(r)-f}U^ (3. 

1 ) . (3.2) <7)i&miiSiii>^:m^mmth , 

[00 4 6] ^-r. 06^#.^LT. -.x-h>'^lcJ; 
SrH-»t-|./v:A6«Ol3)ttSia2rx = xoi: Xgicfctt-Sy 

=f (x) <7)mmtxmt<o^Th?>m&}^:!^ii<$:(^ 

(6) ^*^4>:3ci^)S. 
[0047] 

me ] 

y (x„) 

[0048] -ecO^bStiStt^ y =f ( X ) 
nt. xmt<7)^^X'h^i!K(r>mi&}^.x2t:^l^yh. 
ixf-sliOjglxT. Ax„-i = Xn.i-x„co^fil3&<|5BO 
^<««Ot^RfIilijfiji(xo-LAx„Sr:(^5^f (x) 
= 0i0fl|cO.'Si:LT5l<*^-S>. 

[004 9] fi (x. y ) = 0, f2 (x. y ) 

= 0<^mii. 2<k7t~zL-hymi,zXK>. X. yc7)M8 
1ixo, yo*>^>, ;^<7)5': ( 7. 1 ) . (7.2)*^^>A 
X, AyiOfiSrt,i:i9^. CC0fliSrt>i:tCAx. AyCOCO 

mimtm o ^ < ^t;ific>< i-r. i^OjSlt, xg- 

£Ax„ . yi-ZAy„<7)^W.mm^iZX*)^ibhZt 
ifiX'th. 

[00 50] 

[^7] 



M.Ax.|^A,=/. (7.1) 
|^Ax4|^Ay=/, (7.2) 

[005 1 ] M^«;®<7){iS.^^ ( X . y ) Sr^^i: 
■thfjU^ ( 3 . 1 ) , ( 3 . 2 ) coi^m^^tl^tl 
f 1 . f 2 i: t . ^1gC*«M««cmj®<7)fji^Jl«T'?> ■!> i: # , 
fi = 0, f2 = 0i:'5rS, 5^ (7. 1), {1.2)^^ 
mLfz2<'K7t::^:L-hymz^^fi=0, f2 = 0c7)ifim 
mmWMM<^{mMm (x, y) S- 
^y?S^i:*«-C#§. flp-^. 5^ (7. 1), (7. 2) 
<7)di^/dyi, dii/d-xi, di^/dy, di^/dy 
2r. Wm.y^^. yot-fcftl.xXJiycoM^jN^^-fbAx 
0. Ayoti^^^MtMi: LTjfiMWtc*A6. iix^,0 
ffiS:i^(7. 1), (7. 2) {3ftAL, :frSi»;^»< 
i:. Ax, I\y cmifiik^h . ClcOAxirAyTtji^a^fc 
l^MMIffiHOTl^r^-g-t-e. xi:y^l3JSBfixo, y ^-b^ 
/i>-Ax. -Ay-ro#iJ|§-lt:^;{)i^>3<: (7. 1), 

(7.2) c7)^am^r^ Oil LTV -><<!:. ifilRWtcM?^ 

( x , y ) ^i^^ ^ , 
[0052] ia7c07D-|lti 0 , '^xVN-icoa^ 

^^:ro-7^j!)>ii>fEfiL^^®^^Sr^#jS£«l!iig|51 1 a 
~1 1 cC;J:OltjiJ-n.« ^T--yrS2T\ =?>-h°i— 
^S'twJ; D^Wi^ajgPl 4 a~l 4 cO^^ffifeJ^^ P)- 

Tl. T2S:^ait, «S^iS^I^I±JgII14a-14cc7)^ 

^<r>fz^cnmm ( X(, . y „ > ^is^-rs , 

[00 53] >?.7"-yrS4T\ ^J)MfiK(xo. yo)0 
1) . (4.2) i^iO^^-S, <X<0::<.7^>yrS5T-, 

iSSf4S^x:^r6ilcAxoiSt/J^»LT, ^offlj^tcj: 

-ixm^WL-Tx^~-:f^<Dwmm^ i x , d 2 x . 03 

xS:^(4. 1). (4. 2) lCi0^i^>^« M<X7^ 
>yrS6-C\ IS^fi[aS:Y^r[fi](c:Ayo1i!!tW^i!ltT, 

^o:>^m>zi.'^ximmy'o~-fj^aywmmxi 1 y , 

D2y, D3ySr5\: (4. 1 ) , (4. 2) t J; 
[00 54 ] Xf->yrS7tCijV^-C, X-f yTS 

4-36 -f«*^ iyKfzm.wm,mx . f 2 ^t)®:^?^ ^, , m 

jfifiSco^KliA x . AyS:J^:c^J;^tLT^tf)S, :^ 
^5»i(7. 1), (7. 2 ) <7):|3j^(iSxo , yotcfctt 
l>fi . f2. 5f,/5x, ^fi/^y, 5f2/5x. 5f2 

(7.1), (7.2) tCftAL. A X , A y S-^tf) 
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[00 56] ^mimx mizisr:^\,^fzmi&imt t-c 
^mmx-mM-th. ax. Ayco^wi*>T;rS»]g$BBi 

A X , -A y ;tWWlL/ifi[S?r<ii:^Jiia{4Si: L 
Tig^ L , A x , Ay o^»*«F;r^«j^H[*lco 

[ 0 0 5 7 1 A X , A y(r»^mM-^m^m^mf^cr,m 

b'^^tllb. XT^yTS 1 Ot'x = Xo-SAx. 
y = yo-ZAy(?)3amftl$r*a6, ClO^^i-^ x^N-i 

[00 58] m2cr>7 it~:fjXVy^'l S^^LTiSW 
jS^1^iai-ri>J*^. ■9--fer:J'6*>A,fi^Mro-7' l 3 

tc#^i#lftTn-y(4EB$ix, ^Oj^ (3. 1 ) . 
(3.2) {48ESt«OlltcSo'<H-SEi:^-l.«OT. ±ie<S 
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